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Age Determination Unit 

Biological Pattern Interpretation – Aging – of Long-lived Species 



Dedicated to Ladd Macaulay, for his 

influence on thermal marking in Alaska, and 

his support of my thermal marking work. 



Age Determination Unit 
• Statewide age reading lab (1991-2011) 

• Marine fishes and invertebrates 

• Commercial and survey harvests 

• ~10000 age data per year 

• Conduct age-related work 

• Contemporary Archive (1991-2011): 43spp 

groundfish, 6spp inverts 

– >>15 additional spp in other archives 

 



Long-lived vs short-lived? 





Examining long-lived growth patterns 



Yelloweye Rockfish 









Pattern “Interpretation” (not “counting”) 





CDFO_A1_1 

Pop Quiz! 





“Otolith Accretion Model”  
as basis for growth pattern interpretation… 

• Otolith accretion is additive and reflects 

both environmental and genetic influences 

on the animal. 

• Senescent growth in animals 

• Calcium metabolism 

 





crenulation 

Clean “hills and vallies” 

Mediated hills and vallies 

Hills and vallies overgrown 



Slow (left) versus fast growth (right) in pollock



Growth/accretion 

slows, annuli are 

more closely 

spaced, “dense” 



Age validation methods 

• Cross-dating 

• Elemental and Thermal Marking (strontium, rare earth 
elements) 

• Isotopic measurement (lead-radium radiometric; oxygen 
isotope) 

• Marginal increment analysis 

• Chemical Staining (alizarin, oxytetracycline, calcein, 
flurorescein)  

• Known-age marking 

• Bomb Radiocarbon Chronometer 
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Tested Species

• Halibut (Piner and 

Wischniowski 2004) 

• Yelloweye rockfish (Kerr et al. 

2004) 

 



Validated 



Validation/Corroboration 

• Age Structure Measurement 
• Known otolith accretion 
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Validation…Corroboration 

• Age Structure Measurement 

• Known otolith accretion 
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Questions? 


